. (H) Accumulation of LC3-II obtained by interrupting the autophagosome-lysosome fusion step with bafilomycin A1 in MEF cells (Klionsky et al., 2016) . (I) LC3 turnover assay to measure the autophagic flux in MEFs cultured in the presence of ammonium chloride (NH 4 Cl). , Pml -/-; Becn1 -/-and Pml -/-after re-introduction of erPML chimera under stress condition induced by glucose deprivation (3 h for western blot and the indicated hours for cell viability). Bars: S.E.M. ** p < 0.01, *** p < 0.005, n=3. 
SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Cell culture and transfection Primary Pml +/+ and Pml -/-mouse embryonic fibroblasts (MEFs) were prepared from embryos at day 13.5 of development (E13.5). Early passage (P2-P5) MEFs and H1299 cells were cultured in Dulbecco's modified Eagle's medium (DMEM) supplemented with 10% fetal bovine serum (FBS) (Life Technologies), 100 U/ml penicillin (EuroClone), 100 mg/ml streptomycin (EuroClone) and 4 mM L-glutamine (EuroClone). Human APL NB4 cells were cultured in RPMI 1640 medium (Gibco) supplemented with 10% FBS (Gibco) and 1% penicillin-streptomycin-glutamine (100×) liquid (Gibco). All cells were maintained at 37°C in a humidified atmosphere of 5% CO 2 . MEFs were transformed with SV40 large T antigen. MEFs were transfected with the following plasmids: PML, erPML, nuPML (Giorgi et al., 2010) , p53 WT , p53
K382R (Morselli et al., 2011 ), MCU (De Stefani et al., 2011 and GFP-LC3 using a MicroPorator (Digital Bio). For PML depletion in WT MEFs, a specific shRNA silencing lentiviral vector (Sigma) was used. H1299 cells were transfected using a standard calcium phosphate procedure with p53
WT and p53 K382R constructs, while NB4 cells were transfected with a GFP-LC3 plasmid by electroporation.
Autophagy induction, inhibition and analysis of autophagic flux
After treatment, the cells were fixed or lysed to detect the amount of autophagosome vesicles by fluorescence microscopy (with the employment of the GFP-LC3 plasmid) or by immunoblot analysis (using LC3 antibody) (Klionsky et al., 2016; Mizushima et al., 2010) . For genetic inhibition of autophagy, we generated clones stably expressing shRNA beclin1 by culturing transfected cells in the presence of zeocin (500 μg/ml, added 48 h after transfection) for 3 weeks. Stable shRNABeclin1 clones were kept in the continuous presence of 50 μg/ml zeocin (Invitrogen).
For in vivo studies on the effects of starvation, mice were deprived of food for 24 h. The mice had free access to drinking water. For determination of autophagic flux in vivo, lysosomal activity was blocked by intraperitoneal administration of 40 mg/kg body weight of leupeptin (Sigma) in saline solution. Control animals were injected with an equivalent volume of saline solution. 4 h after injection the animals were euthanized and the livers isolated (Boya et al., 2005) . After euthanasia mice tissues were processed and immunoblotted. -/-MEFs were transfected as follows: p53 -/-MEFs: 2 μg pcDNA3 + 1 μg GFP-LC3; p53 -/-MEFs expressing erPML: 2 μg erPML + 1 μg GFP-LC3; p53
Quantitative analysis of GFP-LC3 dots
WT -overexpressing cells: 2 μg p53 WT + 1 μg GFP-LC3; p53 K382R -overexpressing cells: 2 μg p53 K382R + 1 μg GFP-LC3. NB4 were transfected with 3μg GFP-LC3.
Aequorin measurements Primary Pml
-/-MEFs were transfected with the appropriate aequorin chimera targeted to the mitochondria (mtAEQmut) (Bonora et al., 2013 ) alone or together with MCU expression constructs as follows: Pml -/-MEFs: 0.75 μg pcDNA3 + 0.25 μg mtAEQmut; Pml -/-MEFs expressing MCU: 0.75 μg MCU + 0.25 μg mtAEQmut. All aequorin measurements were performed in Krebs-Ringer buffer (KRB) supplemented with 1 mM CaCl 2 . An agonist was added to the same medium as specified in the figure legends. The experiments were terminated by lysing the cells with 100 μM digitonin in a hypotonic Ca 2+ -rich solution (10 mM CaCl 2 in H 2 O), thus discharging the remaining aequorin pool. The light signal was collected and calibrated into [Ca 2+ ] values, as described previously (Pinton et al., 2007) .
Luciferase measurements
Primary Pml +/+ and Pml -/-MEFs were transfected with cytosolic (untargeted) firefly luciferase (Jouaville et al., 1999) . Cell luminescence was measured in the same luminometer used for the aequorin measurements with constant perfusion of KRB supplemented with 1 mM CaCl 2 and 20 μM luciferin for 60 sec. Then, the cells were perfused with glucosefree KRB supplemented with 1 mM CaCl 2 and 20 μM luciferin for 15 min. The light output of a coverslip of transfected cells was in the range of 1,000-10,000 counts per second (cps) versus the background at 10 cps.
Cell proliferation and viability assay, wound healing and migration assay
For the proliferation and viability assay the data are presented as a histogram showing the percentage of the cell number referred to the control condition. For wound healing assay the cells were monitored and captured by phase-contrast microscopy (a Leica phase-contrast microscope equipped with an ICC50 HD camera and a 4X objective). Then, the percentage of the open scratched area was measured using the Wound Healing Tool available in the software Fiji. Five replicates each of three independent experiments were performed. For migration assay the average number of migrating cells was calculated from the total number of cells counted per chamber using the Cell Counter plugin available in the software ImageJ.
Western blot
Total cell lysates were prepared in RIPA buffer (50 mM Tris-HCl [pH 7.8], 150 mM NaCl, 1% IGEPAL CA-630, 0.5% sodium deoxycholate, 0.1% SDS, and 1 mM dithiothreitol [DTT]) supplemented with proteases and phosphatase inhibitors (2 mM Na 3 VO 4 , 2 mM NaF, 1 mM PMSF and protease inhibitor cocktail). In total, 20 μg protein was separated by SDS/PAGE and transferred to nitrocellulose membranes for standard western blot analysis. The following antibodies was used: PML anti-mouse (1:1000) from Chemicon (Merck Millipore, Billerica, MA, USA); β-actin (1:3000), β-tubulin (1:3000), MCU (1:1000), p62 (1:3000), Sigma 1-R (1:1000) and STX17 (1:1000) from Sigma-Aldrich (Saint Louis, MO, USA); Atg14 (1:500) from MBL (Woburn, MA); IP3R3 (1:1000) and Cyt c (1:10000) from BD Biosciences (San Jose, CA, USA); ACC (1:1000), P-ACC (1:1000), AMPK (1:1000), P-AMPK (1:1000), Beclin-1 (1:1000), Caspase-3 (1:500), GAPDH (1:6000), LC3-B (1:1000), mTOR (1:1000), P-mTOR (1:1000), mouse-p53 (1:1000), p70S6 Kinase (1:1000), P-p70S6 kinase (1:1000), PARP (1:1000), ULK1 (1:1000) and P-ULK1 Ser317 (1:1000) from Cell Signaling (Danvers, MA, USA); p53 DO-1 (1:500) and PML anti-human (1:500) from Santa Cruz (Santa Cruz, CA, USA); H-RAS antiserum (1:1000) from Novus Biologicals (Littleton, CO, USA); RARɑ (1:1000) from abcam (Cambridge, UK). Isotype-matched horseradish peroxidase-conjugated secondary antibodies were used, followed by detection using chemiluminescence (PerkinElmer, Waltham, MA, USA).
Immunofluorescence assay
MEFs or H1299 were co-transfected with a plasmid coding for Sigma-1R-EGFP or SEC61b-EGFP or 4mt-Cherry and a plasmid for p53 WT , p53 K382R or PML according to experiment. Next, at 36 h after transfection, the cells were fixed in 3.7% formaldehyde in PBS for 20 min and washed three times with PBS. Formaldehyde autofluorescence was quenched by Glycine 100mM in HBSS pH 8.5 for 10 min at RT. Permeabilization of cell membranes was accomplished by 10 min incubation with 0.1% Triton X-100 in PBS, followed by a 1 h blocking with 2% bovine serum albumin (BSA) in PBS. MEFs were incubated overnight at 37°C in a wet chamber with rabbit anti-PML antibody (Abcam) and mouse anti-p53 antibody (Cell Signaling) diluted 1:100 with 2% BSA in PBS. H1299 were incubated overnight at 37°C in a wet chamber with mouse anti-PML antibody (Abcam) and rabbit anti-PDI antibody (Abcam) or rabbit anti Sigma1R (Sigma Aldrich) or mouse anti p53 (Santa Cruz) diluted 1:100 with 2% BSA in PBS. Then, staining was performed with Alexa 633 goat anti-mouse or Alexa 546 goat anti-rabbit or Alexa 488 goat anti-rabbit secondary antibodies, according to experiment. After antibody incubation, the cells were washed four times with PBS. Images were acquired using an LSM 510 laser scanning confocal microscope (Zeiss) equipped with 63X oil immersion objectives (N.A. 1.4, Zeiss) with a final pixel size of 140 nm. The pinhole size was set to allow Z sections of 1 μm thickness. Visualization of PML on MAMs was performed by overlaying the boundaries of MAM regions onto the PML signal. MAM region boundaries were obtained by thresholding the Sigma-1R-EGFP signal and converting the edges of the thresholded signal to regions of interest using the Analyze particles tool in the open source software Fiji (available at http://fiji.sc/Fiji). Then, the MAM boundaries were overlaid onto the image of the PML signal that was converted previously to a rainbow LUT. This process allowed the visualization of both weak and strong signals. All image processing was performed using the open source software Fiji. Colocalization between PML and PDI or SIGMA1R or SEC61B-EGFP or SIGMA1R-EGFP was performed using the Co-localization Threshold plugin Measurements of mitochondrial membrane potential (Ψ m ) Ψ m was assessed by loading cells with 10 nM tetramethyl rhodamine methyl ester (TMRM; Life Technologies, T-668) for 35 min at 37°C in KRB supplemented with 1 mM CaCl 2 . Images were acquired using an inverted microscope (Nikon LiveScan Swept Field Confocal Microscope Eclipse Ti equipped with NIS-Elements microscope imaging software and 40X oil immersion lens, Nikon Instruments). TMRM excitation was performed at 560 nm, and emission was collected through a 590 to 650 nm band-pass filter. After 2 min, KRB medium was exchanged with KRB without glucose. Images were acquired every 30 sec with a fixed 20 ms exposure time. FCCP (carbonyl cyanide ptrifluoromethoxyphenylhydrazone, 10 μM), an uncoupler of oxidative phosphorylation, was added after 30 acquisitions to completely collapse the electrical gradient established by the respiratory chain. To correct TMRM signal upon oscillation induce by temperature and solution changes mitochondrial signal were normalized according to total and mitochondrial TMRM amount relationship published in (Scaduto and Grotyohann, 1999) . Total and mitochondrial TMRM signal where obtained by differential thresholding before and after FCCP administration. Kinetics with stable basal value were considered correctly calibrated. Glucose deprivation induced depolarization was calculated as the reduction in TMRM signal after 20 min of glucose deprivation.
Pre-embedding immunogold electron microscopy
Cells were fixed with 4% formaldehyde in 0.1 M phosphate buffer (pH 7.4) for 1 h at room temperature. Cells were washed in PBS and treated with 50 mM glycine for 10 min. Subsequently, cells were permeabilized with 0.25% saponin, 0.1% BSA and blocked in blocking buffer for 30 min. Cells were incubated sequentially with PML primary antibodies (Millipore MAB3738 or abcam ab72137) and goat anti-mouse or goat anti-rabbit nanogold-conjugated secondary antibodies (Nanoprobes) diluted in blocking buffer. After washes in PBS, cells were re-fixed in 1% glutaraldehyde, and nanogold was enlarged with gold enhancement solution (Nanoprobes) according to the manufacturer's instructions. Cells were post-fixed with osmium tetroxide, embedded in epon and processed into ultrathin slices. After contrasting with uranyl acetate and lead citrate, sections were analyzed with a Zeiss LEO 512 electron microscope. Images were acquired by a 2k x 2k bottom-mounted slow-scan Proscan camera controlled by EsivisionPro 3.2 software.
Migration assay
In vitro cell migration assays were performed using Costar Transwell permeable polycarbonate supports (8.0 mm pores) in 24-well plates (Corning Inc.). Before seeding (1 × 10 5 Pml +/+ and Pml -/-MEFs), the lower compartment was incubated with DMEM plus 10% FBS supplemented with vehicle (positive control), 25 μM 5-FU, 5 μM CQ or 25 μM 5-FU and 5 μM CQ. Non-migrated cells were removed using a cotton swab, and migrated cells were fixed and stained with crystal violet. The migratory cells of five fields were imaged under a Leica phase-contrast microscope equipped with an ICC50 HD camera and a 4X objective.
Immunoelectron microscopy H1299 p53
-/-cells and H1299 after the re-introduction of p53 wt were fixed in 2% paraformaldehyde and 0.2% glutaraldehyde in phosphate-buffered saline (PBS), embedded in 12% gelatin and 2.3 M sucrose and frozen in liquid nitrogen. Ultrathin cryo-sections, obtained using a Reichert-Jung Ultracut E with a FC4E cryoattachment, were collected on copper-formvar-carbon-coated grids. Immunogold localization was revealed using PML antibody for endogenous human Pml (Abcam) and conjugated 10 nm protein A-gold according to published protocols (Confalonieri et al., 2000; Slot et al., 1991) . All samples were examined using a Philips CM10 or a FEI Tecnai 12G2 electron microscope.
Mouse treatment studies
Procedures involving animals and their care were in conformity with institutional guidelines, and all experimental protocols were approved by the Animal Ethics Committee. Pml +/+ and Pml -/-sv129 mice were housed in a temperature-controlled environment with 12 h light/dark cycles and received food and water ad libitum. Seven-weeks-old female athymic mice (Balb/c nu/nu, Harlan) were housed and handled under aseptic conditions for xenografts tumors, while seven-weeks-old female sv129 mice were used for syngeneic tumors. Tumor volumes were measured every other day for xenograft tumors and every 5 days for syngeneic tumors with calipers using the following equation: Volume = π/6 x (a x b 2 ), where a is the major diameter and b is the minor diameter. The athymic mice were divided into the treatment groups and the control group, with 10 mice per group. After five days, the treatments were initiated as follows: (a) PBS group, animals received intraperitoneal (i.p.) injections of 100 μl PBS every day; (b) 5-FU group, animals received i.p. injections of 30 mg/kg 5FU in 100 μl PBS twice weekly; (c) 5-FU + chloroquine (CQ) group, animals received i.p. injections of 30 mg/kg 5-FU twice weekly and 60 mg/kg CQ in 100 μl PBS every day; and (d) CQ group, animals received i.p. injections of 60 mg/kg CQ in 100 μl PBS every day. After 2 weeks of treatment, all mice were sacrificed, and tumors were immunoblotted. Sv129 mice were sacrificed after 55 days and tumors were immunoblotted.
Tissue processing Pml
+/+ and Pml -/-mice were bred and maintained according to both the Federation for Laboratory Animal Science Associations and the Animal Experimental Ethics Committee guidelines. For studies on the effects of starvation, mice were deprived of food for 24 h. The mice had free access to drinking water. After killing the mice, their livers were homogenized in 20 mM Tris buffer (pH 7.4) containing 150 mM NaCl, 1% Triton X-100, 10 mM EDTA and protease inhibitor cocktail. Then, tissue extracts were centrifuged at 12,000 × g at 4°C for 10 min. Finally, protein extracts (20 μg each) were subjected to SDS-PAGE and immunoblotting. Mouse muscles were ground by mortar and pestle and lysed in a buffer containing 50 mM Tris (pH 7.5), 150 mM NaCl, 10 mM MgCl 2 , 0.5 mM DTT, 1 mM EDTA, 10% glycerol, 2% SDS, 1% Triton X-100, Roche Complete Protease Inhibitor Cocktail, 1 mM PMSF, 1 mM NaVO 3 , 5 mM NaF and 3 mM β-glycerophosphate. Then, tissue extracts were centrifuged at 12,000 × g at 4°C for 10 min. Finally, protein extracts (20 μg each) were subjected to SDS-PAGE and immunoblotting. Mice tumors were excised and homogenized in lysis buffer (300 mM sucrose, 1 mM K 2 HPO 4 , 5.5 mM D-glucose, 20 mM Hepes, 1 mM phenylmethylsulfonylfluoride, and 0.5% IGEPAL) with a Potter pestle. Then, were centrifuged at 12,000 × g at 4°C for 15 min. Finally, protein extracts (20 μg each) were subjected to SDS-PAGE and immunoblotting.
Detection of cell death in vivo

